SUMMARY Acute intermittent porphyria (AIP) is a primary disorder of haem biosynthesis that is chemically characterised by raised urinary porphobilinogen (PBG). A defect in the biochemical pathway at the step of PBG conversion to uroporphyrinogen has been shown to be a result of a partial deficiency of the enzyme uroporphyrinogen I synthetase (uro I syn). The (Strand et al., 1970), fibroblasts (Bonkowsky et al., 1975) , lymphocytes (Sassa et al., 1977) , and peripheral red cells (Magnussen et al., 1974) from patients with AIP.
somal dominant inheritance was suggested by this early study, which also showed that some asymptomatic family members excreted excess porphobilinogen in the urine. These chemically abnormal, but clinically asymptomatic, individuals were classified as having latent AIP. Later, HaegerAronsen (1958) suggested that the quantitative determination of urinary PBG and aminolaevulinic acid (ALA) would detect virtually all cases of latent AIP. Recently, a partial deficiency of approximately 50% of uroporphyrinogen I synthetase (uro I syn) has been associated with AIP (Strand et al., 1970) . This deficient uro I syn activity has been shown in liver tissue (Strand et al., 1970) , fibroblasts (Bonkowsky et al., 1975) , lymphocytes (Sassa et al., 1977) , and peripheral red cells (Magnussen et al., 1974) from patients with AIP.
Evaluation of blood relatives of clinically affected AIP individuals using the red cell uro I syn assay revealed a higher rate of latent AIP than would have IPresented in part at the annual meeting of the American Society of Human Genetics, October 1977. Received for publication 19 July 1978 been found using urinary PBG measurement alone. It was the purpose of this study to assess the efficacy of these two diagnostic tests for the identification of latent AIP in an affected kindred. Magnussen et al. (1974) . Though an approximate 50 % reduction in the uro I syn 134 Family evaluations in acute intermittent porphyria using red cell uroporphyrinogen 1 synthetase activity is present in AIP, a range of activities for the red cell determination has been observed (Magnussen et al., 1974; Sassa et al., 1975; Bonkowsky and Bottomley, 1977) . In this laboratory, the mean value of uro I syn for normals was 39-8 ± 7-7 (SD, n = 37) nmol porphyrin/ml RBC per h and 18-6 ± 3 5 (SD, n = 17) for AIP patients who had increased urinary PBG. The intermediate or uncertain range of uro I syn activity was established using empirical limits of the highest uro I syn activity in a patient with raised urinary PBG for the upper limit, and the lowest uro I syn activity observed in a normal for the lower limit.
Methods

QUANTITATIVE URINARY PBG
The urinary PBG was measured from an aliquot of a 24-hour urine collection by the method of Mauzerall and Granick, as modified by Marver et al. (1966) .
Results
The frequency distribution of red cell uro I syn activities among the family members, not including the index cases, is presented in Fig. 1 (Sassa et al., 1975) was not observed. The ascertainment rate for latent AIP within kindreds at risk was 15-2 % when only the criterion of a raised urinary PBG was used. Deficient uro I syn activity (< 23 nmol/ml RBC per h) was observed in 37 5 % of blood relatives tested. The improvement in ascertainment of latent AIP using only the red cell uro I syn assay instead of urinary PBG was significant (P < 0 0005) by the x2 test. The ascertainment rate using the uro I syn assay was improved by only 1-6% when urinary PBG information was also used (Fig. 3) . This additional 1.6% represents individuals with increased urinary PBG in addition to a uro I syn greater than 23 nmol porphyrin/ml RBC per h. Using an evaluation of the pedigree with respect to the uro I syn activities improved the assignment of family members as normal with respect to AIP, and lowered the frequency of uncertain individuals by a half (Fig. 3) .
Using the concepts of simple Mendelian dominant inheritance, the pedigrees were evaluated in two ways: (1) (Fig. 4) . Fig. 3 shows that this pedigree evaluation of uro I syn activity was most helpful in assigning uncertain individuals as normal with respect to ALP.
Of the 12 index cases in this study, 11 were female. 24 excreted excess urinary PBG (Fig. 6) . In Fig. 6 Demonstration of raised urine PBG excretion during the acute attack interval of AIP, as well as variegate and hereditary coproporphyria, continues to be the fundamental diagnostic parameter in the acute attack types of porphyria. Previously, quantitative 24-hour urinary PBG determination was the only objective parameter available to attempt to ascertain latent AIP within a kindred. This study confirms the impression that the measurement of uro I syn activity in an ALP kindred identifies a significantly larger number of individuals with latent AIP than the urine PBG evaluation.
The hypothesis that a partial deficiency of uro I syn might be the basic inherited defect in AIP is supported by the current study. Waldenstrom (1937) postulated autosomal dominant inheritance for AIP based upon pedigree analysis of clinically affected and latent AIP (defined by raised urinary PBG) patients. Though more latent AIP cases were identified within these kindreds by uro I syn assay as compared to urine PBG measurement alone, the pattern of inheritance for the uro I syn deficiency remained consistent with Mendelian dominant inheritance. The equal distribution of normal and latent AIP among all family members (Fig. 3) , and the approximately equal sex ratio (Fig. 5) (Tschudy, 1974) . It would appear, therefore, that two conditions, the inherited deficiency of uro I syn and adulthood, are necessary but not sufficient conditions for clinical activity of the disease. Clinical experience has shown that an acute exacerbation requires other factors in addition to these conditions (Tschudy, 1974) . These factors include certain medications, starvation, infections, and an association with menstrual cycles in some females 
